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Mr. Larry Lawson, Director

Divison of Water Program Coordination
Virginia Department of Environmenta Quality
629 Main Street

Richmond, VA 23219

Dear Mr. Lawson:

The Environmental Protection Agency (EPA) Region 111 is pleased to approve the Totd
Maximum Daily Load (TMDL) report for the primary contact use (bacteria) impairment on the South
Mayo River. The TMDL report was submitted to EPA for review in January 2004. The TMDL was
established and submitted in accordance with Section 303(d)(1)(c) and (2) of the Clean Water Act to
address an impairment of water quality asidentified in Virginia's 1998, Section 303(d) lis.

In accordance with Federd regulations at 40 CFR §130.7, a TMDL must comply with the
following requirements. (1) designed to attain and maintain the applicable water quality standards, (2)
include atota alowable loading and as gppropriate, wasteload alocations (WLAS) for point sources
and load dlocations for nonpoint sources, (3) congder the impacts of background pollutant
contributions, (4) take critica stream conditions into account (the conditions when water qudity is most
likely to be violated), (5) consder seasona variations,

(6) include a margin of safety (which accounts for uncertainties in the relationship between pollutant
loads and ingtream water qudlity), (7) consider reasonable assurance that the TMDL can be met, and
(8) be subject to public participation. The enclosure to this letter describes how the TMDL for the
primary contact use impairment satisfies each of these requirements.

Following the approva of the TMDL, Virginiashdl incorporate the TMDL into the Water
Quality Management Plan pursuant to 40 CFR § 130.7(d)(2). Asyou know, al new or revised
Nationd Pollutant Discharge Elimination System permits must be consstent with the TMDL WLA
pursuant to 40 CFR 8122.44 (d)(1)(vii)(B). Please submit al such permitsto EPA for review as per
EPA’s|etter dated October 1, 1998.
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If you have any questions or comments concerning this letter, please don't hesitate to contact
Mr. Thomas Henry at (215) 814-5752.

Sincerdly,

Jon M. Capacasa, Director
Water Protection Divison

Enclosure
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Decision Rationale

Total Maximum Daily L oad for
the Primary Contact Use (Bacteriological) Impairment on South Mayo River

|. Introduction

The Clean Water Act (CWA) requires a Tota Maximum Daily Load (TMDL) be developed
for those water bodiesidentified asimpaired by a state where technol ogy-based and other controls will
not provide for attainment of water quaity sandards. A TMDL is adetermination of the amount of a
pollutant from point, nonpoint, and natural background sources, including a margin of safety (MQS),
that may be discharged to awater quaity-limited water body.

This document will set forth the Environmentd Protection Agency’s (EPA) rationde for
approving the TMDL for the primary contact use (bacteriologica) impairment on the South Mayo
River. EPA’srationde is based on the determination that the TMDL meets the following eight
regulatory conditions pursuant to 40 CFR 8130.

1) The TMDL is designed to implement applicable water quality standards.

2) The TMDL includes atota dlowable load as well asindividud waste load dlocations
and load dlocetions.

3) The TMDL congders the impacts of background pollutant contributions.

4) The TMDL congders critical environmenta conditions.

5) The TMDL consders seasond environmentd variaions.

6) The TMDL includes amargin of safety.

7) There is reasonable assurance that the TMDL can be met.

8) The TMDL has been subject to public participation.

Il. Background

The South Mayo River Watershed is located in Patrick County, Virginia. The Watershed is
56,600-acresin 9ze. The 5.77 mile impaired segment of South Mayo River begins & its confluence
with Russdll Creek and terminates at its confluence with Spoon Creek.  South Mayo River isarurd
watershed with gpproximately 75% of its land classified as forested. Agriculturd (pasture) lands
compose an additiona 22% of the watershed, the remainder of the watershed conssts of residentid,
crop, and wetlands.

In response to Section 303(d) of the CWA, the Virginia Department of Environmental Quality
(VADEQ) listed 5.77 miles of the South Mayo River (VAW-L43R) on Virginia s 1998 Section 303(d)
list as being unable to attain its primary contact use due to violations of the bacteriological criteria This



decison rationae will addressthe TMDL for the primary contact use imparment on the South Mayo
River.

South Mayo River was listed for violations of Virginia' sfecd coliform water quality criteria
Fecal coliform is a bacterium which can be found within the intestind tract of al warm blooded animals.
Therefore, fecal coliform can be found in the fecal wastes of dl warm blooded animads. Feca coliform
in itsdlf is not a pathogenic organism. However, fecd coliform indicates the presence of fecd wastes
and the potentid for the existence of other pathogenic bacteria. The higher concentrations of feca
coliform indicate the elevated likelihood of increased pathogenic organisms.

EPA has been encouraging the states to use e-coli and enterococci as the indicator species
instead of fecal coliform. A better correation has been drawn between the concentrations of
e-coli and enterococci, and the incidence of gastrointestingl illness. The Commonwed th has adopted
e-coli and enterococci criteria. Streams will be evduated viathe e-coli and enterococci criteria after 12
samples have been collected using these indicator species. The fecd caliform criteriawill be used in the
interim.

AsVirginiadesgnates dl of its waters for primary contact, dl waters must meet the current
fecd coliform standard for primary contact. Virginid s sandard gppliesto dl streams designated for
primary contact for dl flows. Thefecd coliform criteria was modified in 2002 to require that the feca
coliform concentration not exceed a geometric mean of 200 colony forming units (cfu) per 100 milliliters
(mL) of water for two or more samples collected over a month nor shal more than 10% of the total
samples exceed 400 cfw/100 mL of water. The new e-coli criteria requires a geometric mean
concentration of 126 cfu/100mL of water with no sample exceeding 235 cfu/100 mL of water. Unlike
the fecd coliform criteriawhich dlows a 10% violation rate the new e-cali criteriarequiresthe
concentration of e-coli not exceed 235
cfu/ 100mL of water. Although, the TMDL and criteria require the 235 cfu/100 mL of water not to be
exceeded waters are not placed on the Section 303(d) list if their violation rate does not exceed 10%.

The TMDLSs submitted by Virginia are designed to determine the acceptable load of feca
coliform which can be delivered to the impaired waters, as demondtrated by the load-duration
approach. The load-duration approach is consdered an gppropriate method to analyze the impaired
water through its analys's and comparison of observed flows, in-stream bacteria concentrations, and the
numeric water qudity criteria

The load-duration approach anayzes the stream’ s entire flow record to find a correlation
between flow regimes and bacteriologica concentrations. The load-duration approach uses flow data
collected by aloca gaging dation, in this ingtance the United States Geologica Survey (USGS) gage
02069700 was used for the TMDL development process. Conveniently, this was aso the location of
the VADEQ ambient water quaity monitoring station. For each flow adong the load-duration curve the
alowable load can be determined by multiplying the numeric criteriaby the flow. The observed loads



were determined by multiplying the observed concentrations by the flow that was observed at that time.
In order to insure that the TMDL was protective of dl flow conditions, it was developed to the instance
when the difference between the observed and alowable loadings was greatest. In order to convert the
feca coliform loadsto e-coli (the new indicator species), atrandator equation was used. This process
describes the first step in the development of the TMDL.

The next step of the TMDL was to determine what organisms or sources are responsible for
the pollutant loading to the stream. Since fecd coliform is associated with warm blooded animals as
mentioned above, it was necessary to determine which animas were providing the bacterialoadings to
the South Mayo River. Through a process known as bacterid source tracking (BST), VADEQ was
able to breakdown the source of bacteriainto four categories. The four categories were human, pets,
livestock, and wildlife. Three of these four sources are anthropogenic in origin and can be controlled
viaavariety of techniques. Wildlife, which may be attracted to certain areas due to anthropogenic
reasons is considered a natural source of bacteria.

The BST approach used by VADEQ is know as the Antibiotic Resistance Approach (ARA)
which measures the bacteria s resstance to a suite of antibiotics. The assumption isthat bacteria
associated with humans will have the highest resistance to antibiotics due to previous exposures to
antibiotics. Livestock and pets would have the next highest resstance, while wildlife would exhibit the
least resstance. In order to conduct this work waste, samples from known sources had to have their
resi stance measured, thisinformation was placed into alibrary. The resistance of the bacteria collected
in water samples was compared to the datain the library to determine its source. For additiona
information of the ARA please refer to Appendix B of the TMDL.

The data collected in steps one and two were then combined to determine the impact of the
sources to water quality in South Mayo River. VADEQ collected one year of BST samples from the
water, for each sample VADEQ determined the bacterid concentration and the percent loading derived
from each source. This percent loading for each source category was averaged over the annua period
and this average percent loading was used to determine the loading for each source. In the South
Mayo River TMDL, the highest bacteria violation occurred during aflow of 77 cubic feet per second
(cfs). Thetrandated e-coli load for this flow event was 8.94E+15 cfu/ year. The dlowable load at this
same flow was 1.62E+14 cfulyear. This represents a 98% reduction in loadings. The BST data
demondtrated that livestock, pets, humans, and wildlife represented 34, 29, 18, and 18 percent of the
load respectively. Therefore, it was determined that al sources must be reduced.

Through the development of this and other smilar TMDLS, it was discovered that natura
conditions (wildlife contributions to the streams) could cause or contribute to violations of the bacteria
criteria. BST sampling data collected on the South Mayo River indicated that bacteria from wildlife
represents 18 percent of theload. Many of Virginia s TMDLSs, including the TMDL for the South
Mayo River, have cdled for some reduction in the amount of wildlife



contributions to the affected streams. EPA bdieves that a Sgnificant reduction in wildlifeis not practicd
and will not be necessary due to the implementation plan discussed below.

A phased implementation plan will be developed for dl streamsin which the TMDL calsfor
reductionsin wildlife. In Phase 1 of the implementation, the Commonwedth will begin implementing the
reductions (other than wildlife) caled for in the TMDL. In Phase 2, which can occur concurrently to
Phase 1, the Commonwedth will consider addressing its standards to accommodeate this natural loading
condition. The Commonwedlth has indicated that during Phase 2, it may develop a Use Attainability
Andyss (UAA) for sreams with wildlife reductions which are not used for frequent bathing.

Depending upon the result of the UAA, it is possible that these streams could be designated for
secondary contact.

After the completion of Phase 1 of the implementation plan, the Commonwedth will monitor the
stream to determine if the wildlife reductions are actually necessary, asthe violation level associated
with the wildlife loading may be smdler than the percent error of the modd. In Phase 3, the
Commonwedth will investigate the sampling data to determine if further load reductions are needed in
order for these waters to attain standards. If the load reductions and/or the new application of
standards alow the stream to attain standards, then no additional work iswarranted. However, if
gandards are till not being attained after the implementation of Phases 1 and 2, further work and
reductions will be warranted. It should be noted that VADEQ averaged the percent |oads associated
with each BST sample, which removed the magnitude of loading from the source andyss. This method
increased the weight of the wildlife loading. If the average annua loading for each source was
determined by dividing the average concentrations from each source over the sampling period by the
average totd concentration, wildlife would make-up less than 5% of the load. VADEQ will be
eva uating the differences between the two source assessment methods.

Table 1 - Summarizes the Specific Elements of the TMDLSs.

Segment Parameter TMDL (cfulyr) WLA (cfulyr) LA (cfulyr) MOS

Abrams Creek E-Coli 2.65E+14 1.04E+12 2.59E+14 Implicit

The United States Fish and Wildlife Service has been provided with copy of this TMDL.
I11. Discussion of Regulatory Conditions

EPA finds thet Virginia has provided sufficient information to meet al of the eight basic
requirements for establishing a primary contact (bacteriologicd) impairment TMDL for the South Mayo
River. EPA istherefore approving thisTMDL. EPA’s gpprovd is outlined according to the regulatory
requirements listed below.



1) The TMDL is designed to meet the applicable water quality standards.

Virginia has indicated that excessve levels of bacteria from both anthropogenic and natura
sources have caused violations of the water quality criteria and designated usesin the South Mayo
River Watershed. The water qudity criterion for feca coliform was a geometric mean 200 cfu/200mL
or an ingtantaneous standard of no more than 1,000 cfu/100ml. Two or more samples over a 30 day
period are required for the geometric mean sandard. Since the state rarely collects more than one
sample over athirty-day period, most of the samples were measured againgt the instantaneous
gandard. The Commonwedlth has changed its bacteriological criteria as indicated above. The new
criteriarequire that the feca coliform concentration not exceed a geometric mean of 200 cfu per 100
milliliters of water for two or more samples collected over amonth nor shal more than 10% of the total
samples exceed 400 cfw/100 ml of water. The new e-coli criteriarequires a geometric mean of 126
cfu/100mL of water with no sample exceeding 235 cfu/100 ml.

The load-duration approach, described above was used by the Commonweslth for the
development of the South Mayo River TMDL. This gpproach uses the flow data from a USGS gage,
in-stream water qudity data, and BST datato quantify the bacterialoading and the sources responsible
for that loading. The load-duration approach analyzes the stream’ s entire flow record to find a
correlation between flow regimes and bacteriological concentrations. For each flow aong the load-
duration curve the dlowable load can be determined by multiplying the numeric criteria by the flow.
The observed loads were determined by multiplying the observed concentrations by the flow that was
observed a that time. In order to insure that the TMDL was protective of al flow conditions, it was
developed for the flow that exhibited the greatest difference between the observed and alowable
loadings.

Through the use of BST, VADEQ was able to breakdown the source of bacteriainto four
categories. The four categories of bacteria sources were human, pets, livestock, and wildlife. Three of
these four sources are anthropogenic in origin and can be controlled viaa variety of techniques.
Wildlife, which may be attracted to certain areas due to anthropogenic reasonsis considered a natural
source of bacteria.

VADEQ collected one year of BST samples from thewater. VADEQ determined the
bacteria concentration and the percent |oading derived from each source for each sample. The percent
loading for each source category was averaged over the annua period. This average percent loading
was used to determine the loading for each source. 1n the South Mayo River TMDL, water qudity
samples associated with aflow of 77 cfs exhibited the greatest disparity between observed and
dlowableloads. The trandated e-coli load for this flow event was 8.94E+15 cfu/ year. The adlowable
load at this same flow was 1.62E+14 cfulyear. This represents a 98% reduction in loadings. The BST
data demonstrated that livestock, pets, humans, and wildlife represented 34, 29, 18, and 18 percent of
the load respectively. Therefore, it was determined that al sources must be reduced.



2) The TMDL includes a total allowable load as well as individual waste load allocations and
load allocations.

Totd Allowable Loads

Virginiaindicates that the totdl alowable loading is the sum of the loads alocated to land based
precipitation driven nonpoint source areas (forest and agricultura land segments) and point sources.
Activities that increase the levels of bacteriato the land surface or their avallability to runoff are
consdered flux sources. The actud vaue for tota loading can be found in Table 1 of this document.
Thetota alowableload is caculated on an annua bass.

Waste Load Allocations

Thereis one point source of bacteria to the South Mayo River. The Stuart Sewage Treatment
Plant (STP) discharges treasted waste water to the South Mayo River. The facility is permitted to
discharge 600,000 gdlons of treated effluent per day. The permit cdlsfor the effluent to discharge
bacteria a the numeric criteria. Therefore, the annua load can be determined by multiplying the flow
by the numeric criteria. By discharging a criteria, the STP will not be able to cause aviolation of the
water qudity criteria. However, its effluent will not be able to increase the assmilative capacity of the
water. Often STPs, like Stuart STP discharge at rates and concentrations below what is cdled for in
the permit. Therefore, it islikely that the waste load dlocation (WLA) is over inflated as Stuart STP's
average daily flow since February 1999 has been from 256,000 to 485,000 gallons per day.

EPA regulations require that an gpprovable TMDL include individud WLAs for each point
source. According to 40 CFR 122.44(d)(1)(vii)(B), “Effluent limits devel oped to protect a narrative
water qudity criterion, anumeric water qudity criterion, or both, are congstent with assumptions and
requirements of any available WLA for the discharge prepared by the state and approved by EPA
pursuant to 40 CFR 130.7.” Furthermore, EPA has authority to object to the issuance of any Nationa
Pollutant Discharge Elimination System (NPDES) permit that isinconsistent with the WLASs established
for that point source.

Table 2 - Bacteriologica (E-Coli) WLASsfor the South Mayo River

Facility Name Permit Number Existing Load (cfu/yr) Allocated Load (cfulyr)
Stuart STP VA0022985 1.04E+12 1.04E+12
Load Allocations

According to Federal regulations at 40 CFR 130.2(g), load alocations (LAS) are best



esimates of the loading, which may range from reasonably accurate estimates to gross alotments,
depending on the availability of data and gppropriate techniques for predicting loading. Wherever
possible, natura and nonpoint source loads should be distinguished.

The |load-duration approach used BST data to determine the bacteriaload from each source.
According to the BST data livestock, pets, humans, and wildlife were responsible for 34, 29, 18 and
18 percent of the load respectively. Table 3 documents the bacterialoading by source category.

Table 3 - LA for Bacteria (fecd coliform) for South Mayo River

Source Category Existing Load (cfu/yr) Proposed Load (cfulyr) Percent Reduction
Livestock 5.03E+15 9.08E+13 98
Pets 4.21E+15 7.61E+13 98
Human 2.68E+15 4.84E+13 98
Wildlife 2.69E+15 4.86E+13 98

3) The TMDL considers the impacts of background pollution.

The TMDL considers the impact of background pollutants by considering the bacterid load
from natura sources such aswildlife.

4) The TMDL considers critical environmental conditions.

According to EPA’sregulation 40 CFR 130.7 (¢)(1), TMDLs are required to take into
account critical conditions for stream flow, loading, and water quality parameters. The intent of this

requirement is to ensure that the water qudity of the impaired creeksis protected during timeswhen it is

most vulnerable,

Critical conditions are important because they describe the factors that combine to cause a
violation of water quality standards and will help in identifying the actions that may have to be
undertaken to meet water quality standards'. Critical conditions are a combination of environmenta
factors (e.g., flow, temperature, etc.), which have an acceptably low frequency of occurrence. In
specifying critica conditionsin the waterbody, an attempt is made to use areasonable “worst-case”
scenario condition. This was addressed in the South Mayo River TMDL by modeling the reductions to

'EPA memorandum regarding EPA Actions to Support High Quality TMDLs from Robert H.
Wayland 11, Director, Office of Wetlands, Oceans, and Watersheds to the Regiona Management
Divison Directors, August 9, 1999.




the flow that exhibited the greatest disparity between observed and alowable concentrations.

5) The TMDL considers seasonal environmental variations.

Seasond variatiionsinvolve changesin stream flow and loadings as aresult of hydrologic and
climatologica patterns. The loadings to the South Mayo River were investigated on a monthly basisto
determine if seasondlity existed between the sources. Based on the BST results it was determined that
there was minimal seasond impacts to loading and the source |oads were averaged on an annud basis.

6) The TMDL includes a margin of safety.

This requirement isintended to add aleve of safety to the modeling process to account for any
uncertainty. The MOS may be implicit, built into the modeling process by using conservative modeling
assumptions, or explicit, taken as a percentage of the WLA, LA, or TMDL. Virginiaincluded an
implicit MOS in the TMDL through the use of consarvative modeling assumptions. The South Mayo
River was modded to the single-most extreme water qudity violation event and applied the reductions
necessary during that event to dl conditions.

7) Thereis a reasonable assurance that the TMDL can be met.

EPA requires that there be a reasonable assurance that the TMDL can be implemented.
WLASswill beimplemented through the NPDES permit process. According to
40 CFR 122.44(d)(1)(vii)(B), the effluent limitations for an NPDES permit must be consstent with the
assumptions and requirements of any available WLA for the discharge prepared by the sate and
approved by EPA. Furthermore, EPA has authority to object to issuance of an NPDES permit that is
inconsistent with WLAS established for that point source.

Nonpoint source controls to achieve LAS can be implemented through a number of existing
programs such as Section 319 of the CWA, commonly referred to as the Nonpoint Source Program.

The TMDL is designed to meet the gpplicable water qudity standards. The Commonwedth
intends to implement the TMDL through best management practices (BMPs). The implementation of
these practices will occur in stages. Thiswill dlow the Commonwedlth to monitor the benefits of the
BMPs and determine which practices have the greatest impacts on water qudity.

8) The TMDL has been subject to public participation.

The TMDL was subject to the Commonwealth’s public participation process. The meeting and
comment period for this TMDL was public noticed in the Virginia Register. There was a public meeting



held on November 19, 2003 in Stuart, VA. Twelve people attended the public meeting. There were
no comments sent to the VADEQ during the thirty-day comment period.





